Summary. Controlled perfusion through the lumen of the distal cauda epididymidis in the anaesthetized rat has been explored as a means of examining physiological exchanges from blood across the epididymal epithelium. The mean length of the perfused, sperm-free, tubule was 14\m=.\5cm (\m=+-\1\m=.\5s.e.m., n = 9). No cholesterol, protein or sialic acid was detected in the perfusate at flow rates exceeding 10 \g=m\l /mi n, but at rates of 0\ m=. \ 4\ p=n-\ 1\ m=. \ 2 \g=m\l/min,protein appeared at concentrations of 0\m=.\21\p=n-\0\m=.\55 mg/ml (i.e. secretion rates of 0\m=.\21\p=n-\0\m=.\83 \g=m\g/min; 3 rats). Glucose was detected at all perfusion rates (3\p=n-\27\g=m\l/min)at concentrations of 0\m=.\06\p=n-\0\m=.\58 mM (0\ m=. \ 8\ p=n-\ 6\ m=. \ 8% blood levels). This evidence suggests that the preparation is physiological and could be used to explore the dynamics of exchanges between blood and epididymis.
Introduction
The role of the epididymis in influencing the maturation and storage of spermatozoa is unclear, partly because of the difficulty of identifying secretory products of the epididymal epithelium before they are modified by spermatozoa. Earlier results have varied according to species and methods of collection. Such methods have involved post-mortem collection (Crabo, 1965;  for review see White, 1973) , or massaging, teasing or shaking the tissue to express 'luminal fluid' (Prasad et al, 1974; Huang & Johnson, 1975;  Shimazaki, Yamanaka, Taguchi & Shida, 1976) , but these clearly risk contamination with blood, lymph or cytoplasmic constituents leaking from cells.
Other data come from collections of fluid from the cauda epididymidis by fistulation or from the vas deferens by cannulation of conscious rams (White & Wales, 1961; Voglmayr et al, 1977) and bulls (Sexton, Amann & Flipse, 1971) , or of anaesthetized rabbits (Jones & Glover, 1973) , rats (Back, Shenton & Glover, 1974) , guinea-pigs and hamsters (Back & Shenton, 1975) . The technique of micropuncture has yielded information on the contents of proximal regions of the epididymis of rats (Levine & Marsh, 1971; Hinton, Setchell & White, 1976; Turner, Hartmann & Howards, 1977; Levine & Kelly, 1978) and hamsters 
Perfusionfluids
The principal perfusion solution was unbuffered 168 mM-sodium chloride (isosmotic with epididymal plasma, 336 mosmol/kg: Levine & Marsh, 1971) . In later experiments this was buffered to epididymal pH (6-85) with 50 mM-morpholinopropanesulphonic acid (MOPS).
Infusion solutions
Radioactive compounds were obtained from the Radiochemical Centre (Amersham, U.K.) unless otherwise stated. Water-soluble compounds were dissolved in 154 mM-sodium chloride and infused into the jugular vein at 0-5-1-0 ml/h. In 6 rats, carboxyl 14C]dextran (mol. wth at 80°C. Cholesterol was measured by the Liebermann-Burchard reaction (Cook & Rattray, 1958 
Results
The mean ± s.e.m. length of the perfused segment was 14-5 ± 1-5 cm (range 9-20 cm, 9 rats), with an estimated volume of 13-31 µ .
No cholesterol, protein or sialic acid was detectable in perfusates collected at perfusion rates exceeding 10 µ /min, despite blood plasma concentrations of 0-70 ± 0-03 mg/ml (n = 9), 70-7 ± 2-0 mg/ml (n = 16) and 3-7 ± 0-3 pmol/ml (n = 6), respectively. When perfusion rates were reduced to 0-4-1-2 µ /min, protein was detected in the perfusate in 3 rats, at concentrations of 0-21-0-55 mg/ml, i.e. secretion rates of 0-21-0-83 pg/min.
Glucose was secreted into the perfusate at 0-4-6-3 nmol/min during perfusion at rates of 0-21-25-3 µ /min. Concentrations varied from 0-06-0-58 mM (6 rats: 0-20 ± 0-05 (s.e.m.) mM), and were from 0-8 to 6-8% of the glucose concentration in blood sampled at the end of the perfusion (7-4 ± 0-3 mM; range 6-7-9-7 mM, 9 rats). By contrast, no radioactivity was detected in the lumen of the cauda epididymidis whatever the perfusion rate (1-7-26-6 µ /min) when [14C]dextran (6 rats) or [3H]inulin (4 rats) was infused into the general circulation, and radioactivity in blood remained elevated for 2-3 h. Similar uptake or radioactivity into the epididymal lumen occurred during infusions of l14C]-glucose (into unbuffered perfusate) and [3H]methylglucose (buffered perfusate), reaching 1-7% of blood levels during the infusions and 7-17% after them (Text- fig. 1 ).
Discussion
The present study indicates that perfusion of the lumen of the epididymis in the anaesthetized rat is a valid means of examining the transfer of blood-borne compounds into the epididymal lumen.
The preparation was evaluated by a number of criteria. The absence of cholesterol, protein and sialic acids at high perfusion rates, despite substantial concentrations in blood, suggests that no gross leakage through the epithelium occurred during the cannulation or perfusion. The cauda epididymidis was also impermeable to large molecules such as dextran (mol. wt 20 000) and inulin (mol. wt 5200) introduced into the bloodstream.
[3H]Inulin has previously been shown to be excluded from the lumen of the cauda epididymidis of the hamster (Howards, Jessee & Johnson, 1976 (Friend & Gitola, 1972) .
The appearance of protein in the perfusate at low perfusion rates provides further evidence of the normal functioning of the perfused epididymis, confirming reports of protein secretion by Wong & Yeung (1978) . There is a high concentration of protein in epididymal plasma from rats (Back et al, 1974 ) and yet a barrier has been shown to exist towards entry of large molecules from blood. The proteins appearing in the perfusate, therefore, are those specific to the epi¬ didymis (Koskimies & Kormano, 1975; Cameo & Blaquier, 1976) . Tritiated water in plasma equilibrated with the perfusate in the epididymal lumen within 30 min; in hamsters the equilibration time after micropuncture was 50 min .
The presence of glucose in the perfusate is of interest since only trace or non-detectable amounts of reducing hexose have been found in epididymal fluid from conscious rams (White & Wales, 1961; Voglmayr et al, 1977) , slaughtered bulls (Crabo, 1965; Wales, Wallace & White, 1966) or anaesthetized rabbits (Jones & Glover, 1973) (1961) and White (1973) , and shown to occur in the oviducts of rabbits (Leese & Jeffries, 1977) . This could be a source of energy for spermatozoa in situ, which have been shown to utilize glucose in vitro (Geer, Kelly, Pohlman & Yemm, 1975; Brooks, 1976 
